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Background and Setting 
 Approximately one-half of the 11,000 secondary agricultural educators in the 
United States teach horticulture courses (National FFA Organization, 2008).  Moreover, 
“research suggests that a good teacher is the single most important factor in boosting 
[student] achievement, more important than class size, the dollars spent per student, or 
the quality of textbooks and materials” (Wallis, 2008, p. 28). In 2007, 1,948 (7.4 %) 
secondary agricultural education students enrolled in horticulture courses, out of the  
26, 316 students enrolled in Oklahoma agricultural education programs (Oklahoma 
Department of Career and Technology Education, 2008). 
Horticulture is an important and diverse industry in the United States.  Major 
content areas of horticulture include: nursery, floriculture, landscape, and turf 
(McMahon, Kofranek, & Rubatzky, 2007).   This industry provides 1,964,339 jobs and 
generated 147.8 billion dollars in 2002 (Hall, Hodges, & Haydu, 2005).  Krause et al. 
(2004) emphasized the economic impact of horticulture in the United States when they 
stated, “Horticulture is one of the fastest growing enterprises in U.S. agriculture…” and 
“…it produces over 10% of all income from agricultural products” (p.375).  
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The No Child Left Behind Act (NCLB) was designed to ensure all students were 
being held to the same expectations; therefore, teachers need to be accountable for their 
practice and related student learning outcome.  Martin, Fritzsche, and Ball (2006) stated, 
“Accountability will be enforced primarily through yearly standardized testing to 
measure student performance” (p. 100).  Because teachers are the single most important 
influence on student achievement, teacher education programs need to provide learning 
experiences for pre-service educators to impact their confidence to teach pertinent subject 
matter and their perceptions of its importance. 
Agricultural educators in Oklahoma are required to be competent in five different 
agricultural content areas, which are agricultural business, marketing, and 
communications; animal science; plant and soil science; agricultural mechanics; and 
natural resources (Leising, Edwards, Ramsey, Weeks, & Morgan, 2005).  Included in 
these five areas is plant and soil science, which encompasses horticulture.  At Oklahoma 
State University, agricultural education students are required to successfully complete 
Horticulture 1013-Principles of Horticultural Science.  This course provides agricultural 
education pre-service students the horticultural knowledge and skills needed to teach 
secondary high school students horticultural subject matter, thus, satisfying the Oklahoma 
Commission for Teacher Preparation standards. 
  Large enrollments of students in secondary agricultural education horticulture 
classes in both Oklahoma and the United States broadly demand that teachers be 
competent in horticultural knowledge and skills (Franklin, 2008). Wingenbach, White, 
Degenhart, Pannkuk, and Kujawski (2007) stated: 
 3
 Highly qualified teachers are defined in the No Child Left Behind Act of 2001 
(NCLB) as those who not only possess state certification, but who also have 
content knowledge of the subjects they teach.  In Career and Technical Education 
(CTE), teachers need to be competent in technical, employability, and academic 
skills.  Additionally, high-quality CTWE [Career Technical/Workforce 
Education] teachers are essential in helping the United States develop a 21st-
century workforce that will be competitive in the world marketplace. (pp. 114-
115) 
Teachers need to be comfortable (i.e., self-confident) in teaching horticultural science in 
addition to understanding the technical knowledge.  Findings from a study on pre-service 
agricultural education students’ knowledge and teaching comfort level concluded that, 
“As pre-service teachers’ knowledge increased, so did their teaching comfort and vice 
versa…” (Wingenbach et al., 2007, p. 123).   
  According to Leising et al. (2005), candidates enrolled at Oklahoma State 
University who were preparing to teach agricultural education, earned the lowest mean 
grade point average (2.35) in Horticulture 1013-Principles of Horticultural Science, when 
compared to other required agricultural core content courses.  Because the mean grade 
point average was the lowest compared to other required agricultural courses, it raised 
questions regarding the horticultural knowledge pre-service teacher candidates had 
acquired.       
Knobloch and Whittington (2002) reported that when an agricultural educator has 
a high level of self-efficacy, he or she will be more effective teaching agricultural content 
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to students than teachers who possess a low level of self-efficacy.  Stripling, Ricketts, 
Roberts, and Harlin (2008) paraphrased Albert Bandura when they posited, 
 Competent teachers and the expected skills they ought to possess may be the 
most important factors contributing to the success of students.  Confidence in 
one’s ability to be a skillful, effective, and competent teacher is important because 
this confidence generally leads to fulfillment of these expectations. (p. 120) 
Due to a lower grade point average of pre-service agricultural education students in 
Horticulture 1013, and the need for teachers to be competent and confident to teach 
horticulture, research is needed to determine the horticulture knowledge pre-service 
agricultural education students have attained and their perceived level of self-efficacy to 
teach horticulture. 
Statement of the Problem 
The Oklahoma Commission for Teacher Preparation (OCTP) requires agricultural 
education teachers to be competent in the subject matter they will be expected to teach.  
Pre-service agricultural education teacher candidates at Oklahoma State University 
earned a lower grade point average in Horticulture 1013-Principles of Horticultural 
Science compared to other required agricultural courses, indicating less knowledge and 
skill.  Therefore, the need existed to determine the pre-service teachers’ knowledge of 
horticulture and their perceived self-efficacy to teach horticulture.     
Purpose of the Study 
The purposes of this research study were to determine pre-service agricultural 
education students’ knowledge of horticulture, their perceived self-efficacy and 
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importance of teaching horticulture in secondary agricultural education, and their 
perceptions of needed skills standards pertaining to horticulture. 
Research Objectives 
1. Describe selected characteristics (age, gender, major, academic course work in 
horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural 
Science during the fall semester 2008. 
2. Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected 
horticulture skills standards in secondary agricultural education. 
3. Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at 
the end of instruction, using the mean weighted discrepancy score approach 
(Borich, 1980). 
4. Compare the pre-service agricultural education students’ knowledge of selected 
horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
5. Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and 




Scope of the Study 
This study included pre-service agricultural education students enrolled in the 
course, Horticulture 1013-Principles of Horticultural Science, during the fall 2008 
semester at Oklahoma State University. 
Limitations 
1. The results of this study can only be generalized to those pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural 
Science in the fall 2008 semester at Oklahoma State University.   
2. No other instruments used to determine pre-service agricultural education 
students’ knowledge of horticulture, self-efficacy to teach horticulture, and 
importance of teaching horticulture existed. 
Assumptions 
The assumptions for this study included the following: 
• All agricultural education students enrolled in Horticulture 1013-Prinicples of 
Horticultural Science will become certified secondary agricultural educators. 
• The instrument used elicited accurate responses. 
• All respondents provided honest expressions of their knowledge and perceptions. 
• All respondents fully understood the questions they were asked. 
• Pre-service agricultural education students had a basic understanding of the 





Definition of Terms 
Agricultural Education: “The systematic instruction in agriculture and natural resources 
at the elementary, middle school, secondary, postsecondary, or adult levels for the 
purpose of  (1) preparing people for entry or advancement in agricultural occupations and 
professions, (2) job creation and entrepreneurship, and (3) agricultural literacy” (Phipps, 
Osborne, Dyer, & Ball, 2008, p. 527). 
Agricultural Educator: “A person teaching agriculture and natural resources and related 
topics to youth or adults in formal or nonformal settings” (Phipps, Osborne, Dyer, & Ball, 
2008, p. 527). 
Confidence: “Self-Assurance, a state of trust” (Mish et al., 2004, p. 152). 
Horticulture: “The study of crops that require intense and constant care, from planting 
through delivery to the consumer” (McMahon, Kofranek, & Rubatzky, 2007, p. 576). 
Importance: “The quality or state of being important: moment, significance” (Mish et al., 
2004, p. 361). 
Mean Weighted Discrepancy Score (MWDS): “…A discrepancy analysis that identifies 
the two polar positions of what is and what should be” (Borich, 1980, p. 39). 
Oklahoma Commission for Teacher Preparation (OCTP): “An organization to develop, 
implement and facilitate competency-based teacher preparation, candidate assessment, 
and professional development systems” (Oklahoma Commission for Teacher Preparation, 
2008, p. 3). 
Oklahoma Department of Career and Technology Education (ODCTE): 
Pre-service Teacher: “A student who is enrolled in teacher education courses, but has not 
earned a teaching certificate or license” (Knobloch, 2002, p. 10).  
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Self-efficacy: “People’s beliefs about their capabilities to exercise control over events 
that affect their lives” (Bandura, 1989, p. 1175). 
Skills Standards: “Outline of the knowledge, skills, and abilities needed to perform 
related jobs within an industry. Skills standards are aligned with national skills standards; 
therefore, a student trained to the skills standards possesses technical skills that make 
him/her employable in both state and national job markets” (Oklahoma Department of 





REVIEW OF LITERATURE 
Introduction 
 In education, it is essential for the educator to be confident teaching content in 
which he or she has been prepared to teach.  Research revealed that the more competent a 
teacher is about his or her subject matter, the higher one’s self-efficacy to teach the 
related subject matter will be (Wingenbach, White, Degenhart, Pannkuk, & Kujawski, 
2007).  Darling-Hammond and Baratz-Snowden (2005) posited, “Being prepared to teach 
subject matter requires deep knowledge of the content itself, the process for learning this 
content, and the nature of student thinking, reasoning, understanding, and performance 
within a subject area” (p. 17).  In addition, Wright, Horn, and Sanders (1997) found that 
even though teachers varied on levels of effectiveness, the teacher was the most 
important factor influencing student achievement. Moreover, pre-service agricultural 
education students must be properly prepared to educate students in multiple agricultural 
contexts including horticulture (Schlautman & Silletto, 1992).  
 The purpose of this chapter was to summarize the research literature relative to 
self-efficacy and how self-efficacy relates to teacher competence and educational needs 
as perceived by teachers.  This review of literature was divided into the following areas: 
Introduction, Theoretical and Conceptual Framework, Teacher Efficacy, Collective 
Efficacy, Agricultural Education Teachers’ Content Competence, Determining 
Educational Needs of Pre-service Agricultural Educators, and Summary. 
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Theoretical and Conceptual Framework 
Self-Efficacy Theory 
 The theoretical framework was based on self-efficacy theory (Bandura, 1997). 
According to Bandura (1997), “Perceived self-efficacy is the beliefs in one’s capabilities 
to organize and execute the courses of action required to produce a given attainment” (p. 
3).  Self-efficacy differs from other expectancy beliefs, because it is based on a specific 
belief to obtain a predetermined outcome (Pajares, 1996).  In this study, confidence to 
teach horticulture standards and self-efficacy are used interchangeably based on 
instrument development work done by Bandura (2006).  Bandura (1989) expounded on 
the idea that as an individual’s perceived self-efficacy increased, he or she would set 
higher goals. In addition to raising goals, the individual also will be able to endure and 
achieve difficult tasks or goals (Bandura, 1992).    
 Wingenbach et al. (2007) found that pre-service teachers’ sense of self-efficacy to 
teach increased when their content knowledge level increased.  Johnson, Ferguson, and 
Lester (2000) concluded that students who had used computer applications or believed 
they had a high skill level for operating selected computer applications had a high 
confidence level when using selected computer applications. Providing rationale for 
investigating pre-service educators’ perceived self-efficacy, Zarafshani, Knobloch, and 
Aghahi (2008) stated, “General self-efficacy is a trait-like construct of a set of 
expectations people use to determine how successful they believe they can be or perform 
in a wide range of new and challenging situations” (p. 72).  
In multiple types of efficacy (i.e., teacher efficacy or collective efficacy), the 
foundation of efficacy develops from four sources of information: mastery experiences, 
 11
vicarious experiences, verbal persuasion, and physiological state (Bandura, 1997).  
Bandura (1997) stated, “Each of the four modes of conveying information about personal 
capabilities has its distinctive set of efficacy indicators” (p. 79). 
Personal mastery experience is a source of efficacy based on its effect through an 
individual’s perception of his or her capability when goals are obtained or not per a 
specific task (Bandura, 1997).  Johnson et al. (2000) concluded students who used 
computer skills in multiple courses had a higher perceived level of self-efficacy toward 
using the computer.  This study supports the importance of mastery experience and its 
impact on self-efficacy. 
Modeling is a method in which the second source of efficacy, vicarious 
experience, is obtained (Bandura, 1997). Bandura (1977) stated, “Vicarious experience, 
relying as it does on inferences from social comparison, is a less dependable source of 
information about one’s capabilities than is direct evidence of personal accomplishments” 
(p. 197). 
The third source of efficacy is verbal persuasion, where another individual 
provides feedback about an individual’s capabilities (Bandura, 1997).  This can be 
structured feedback in the forms of positive or negative reinforcement. 
Bandura (1997) identified the fourth source of efficacy as it related to an 
individual’s physiological state.  Involved here is an individual’s level of stress, or lack 
of, and how these physiological aspects affect self-efficacy.   
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Learning Community Conceptual Model 
Learning in a community (Darling-Hammond & Bransford, 2005) was utilized as 
the conceptual framework in this study.  Teacher learning is the foundation of learning in 
a community which may implications for teacher education, such as providing meaning 
coursework allowing the pre-service teacher to develop his or her content knowledge 
(Darling-Hammond & Bransford, 2005).  Figure 1 depicts five values teachers should 
gain through a teacher preparation program.  The five values are vision, understanding, 
practices, dispositions, and tools (Darling-Hammond & Bransford, 2005).  As pre-service 
students enter a teacher education program, a vision should be developed by the student 
to establish an idea or model which demonstrates effective teaching characteristics and a 
well developed foundation of content knowledge.   
The vision developed by a pre-service teacher impacts all other values: 
understanding, practices, dispositions, and tools.  According to Darling-Hammond and 
Bransford (2005), the following statements describe each value.  “Understanding” is the 
value in which a prospective educator develops pedagogical and content knowledge of a 
specific subject area; examples include agriculture, mathematics, construction 
engineering, and reading.  “Practice” is an application process where a prospective 
educator would organize and execute lessons, per his or her specified content area.  
“Dispositions” could be abstract thought or structured reflection upon practicing the 
teaching and learning process of both the students and teacher. The value “Tools,” 
consists of items such as educational theories, teaching methods, and lesson plans, which 
the educator uses to construct and organize effective learning experiences (Darling-




Figure 1. Learning Community. Note: From Preparing teachers for a changing world: 
What teachers should learn and be able to do (p. 386), by L. Darling-Hammond and J. 
Bransford (Eds), 2005, San Francisco: Jossey-Bass. Copyright 2005 by John Wiley & 
Sons, Inc.  
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Darling-Hammond and Baratz-Snowden (2005) stated, “Being prepared to teach 
subject mater requires deep content knowledge of the content itself, the process for 
learning this content, and the nature of student thinking, reasoning, understanding, and 
performance within a subject area” (p. 17).  Content knowledge is one piece of the value 
“understanding.”  This is a value that educators must develop and organize to effectively 
educate youth.  
Teacher Efficacy 
Bandura’s theory of self-efficacy has been used by researchers to define and 
rationalize teacher efficacy for a long period of time (Tschannen-Moran, Woolfolk Hoy, 
& Hoy, 1998).  “Teacher efficacy is the teacher’s belief in his or her capability to 
organize and execute courses of action required to successfully accomplish a specific 
teaching task in a particular context” (Tschannen-Moran et al. 1998, p. 233).  The 
cyclical nature of teacher efficacy initially begins by utilizing the four sources of efficacy 
proposed by Bandura: mastery experience, verbal persuasion, vicarious experience, and 
physiological arousal (state) (see Figure 2).  A teacher then processes these sources of 
efficacy, and then further analyzes his or her teaching practices and knowledge of 
teaching.  The final aspect involves his or her reflection of teacher practices, which leads 
to the development of new sources of teaching efficacy.  In 2006, Whittington, 
McConnell, and Knobloch conducted a study addressing teacher efficacy and attempted 
to answer the question, Are novice agricultural education teachers in Ohio confident in 
teaching?  They concluded that the teachers who participated in their study were 
confident in teaching; moreover, they identified teachers’ student teaching experience 
and class preparation time as having the most influence on teach efficacy. 
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Figure 2. The cyclical nature of teacher efficacy. Note. From “Teacher efficacy: Its 
meaning and measure,” by M. Tschannen-Moran, A. Woolfolk Hoy,  & W. K. Hoy, 
1998, Review of Educational Research, 68(2), p. 228. 
  
Teacher efficacy has the potential to impact teacher commitment to educate 
youth, be persistent when completing challenging tasks, and to affect student motivation 
and student achievement (Gibson & Dembo, 1984; Knobloch & Whittington, 2002; 
Tschannen-Moran et al., 1998).  Teacher and student behaviors are influenced positively 
and negatively by teacher efficacy.  In addition, time management is a behavior affected 
by teacher efficacy (Woolfolk Hoy & Davis, 2004).  Tschannen-Moran et al. (1998) 
stated, “Not only does perceived self-efficacy for teaching influence student achievement, 




Within a school system, teachers possess individual teacher efficacy and the 
concept of collective efficacy is constructed based on the whole school as one, including 
all teachers’ perceived teacher efficacy (Goddard, Hoy, & Woolfolk Hoy, 2000).  
Collective efficacy’s conceptual outline in Figure 3 displays the theoretical underpinnings 
of the four sources of efficacy proposed by Bandura (1997).  Additionally, aspects of 
teacher efficacy outlined by Tschannen-Moran et al. (1998) are transparent within the 
circular process of collective efficacy.  Goddard et al. (2000) concluded, “Collective 
teacher efficacy is a significant predictor of student achievement in both mathematics and 
reading achievement” (p. 500).  
Multiple definitions of collective efficacy exist, but the following three definitions 
are most prevalent in the literature. Bandura (1997) defined collective efficacy as “A 
groups’ shared belief in its conjoint capabilities to organize and execute courses of action 
required to produce given levels of attainments” (p. 477).  Similarly, Goddard et al. 
(2000) defined collective efficacy as “An emergent group-level attribute, the product of 
the interactive dynamics of the group members” (p. 482).  In 2004, Goddard, Hoy, and 
Woolfolk Hoy refined their definition by stating, “For schools, perceived collective 
efficacy refers to the judgment of teachers in a school that the faculty as a whole can 
organize and execute the courses of action required to have a positive effect on students” 
(p. 4).   
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Figure 3. Proposed model of the formation, influence, and change of perceived collective 
efficacy in schools. Note. From “Collective efficacy beliefs: Theoretical developments, 
empirical evidence, and future directions,” by R. D. Goddard, W. K. Hoy, A. Woolfolk 
Hoy, 2004, Educational Researcher, 33(3), p. 11. 
 
 Self-efficacy theory has three primary dynamics that impact education: “The 
efficacy judgments of students (cf. Parjares, 1994, 1997), teachers’ beliefs in their own 
instructional efficacy, and teachers’ beliefs about the collective efficacy of their school 
(Goddard, Hoy, & Woolfolk Hoy, 2000),” (as cited in Goddard et al., 2004, p. 3).  These 
three distinctions of self-efficacy illustrate the interconnectedness of the sources of 
efficacy needed by teachers to make crucial educational decisions. Moreover, as a source 
of efficacy, competence impacts teachers’ ability to create unique learning experiences, 
and ultimately their ability to impact student achievement (Bandura, 1982).   
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Agricultural Education Teachers’ Content Competence 
Darling-Hammond and Baratz-Snowden (2005) posited, “Teachers must know the 
subject matter they will teach and understand how to organize curriculum in light of both 
students’ needs and the school’s learning objectives” (p. 14). Additionally, Findlay and 
Drake (1989) stated, “Competence in one’s professional work role is important in the 
overall learning process” (p. 46). Wingenbach et al. (2007) stated: 
 Highly qualified teachers are defined in the No Child Left Behind Act of 2001 
(NCLB) as those who not only possess state certification, but who also have 
content knowledge of the subjects they teach.  In Career and Technical Education 
(CTE), teachers need to be competent in technical, employability, and academic 
skills.  Additionally, high-quality CTWE [Career Technical/Workforce 
Education] teachers are essential in helping the United States develop a 21st-
century workforce that will be competitive in the world marketplace. (pp. 114-
115) 
According to Roberts, Dooley, Harlin, and Murphrey (2006), “The law operationalized 
‘Highly Qualified’ using three criteria: full certification, a bachelor’s degree, and 
competence in subject matter and teaching” (p. 1).  
At Oklahoma State University, students enrolled in agricultural education meet 
these three criteria by completing all graduation requirements and certification 
requirements outlined by the Oklahoma Commission for Teacher Preparation (OCTP) 
(Leising et al., 2005). Darling-Hammond (2000) elaborated on the standards and 
competencies outlined by the National Council for Accreditation of Teacher Education 
(NCATE) and the Interstate New Teacher Assessment and Support Consortium 
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(INTASC). Moreover, Darling-Hammond (2000) listed specific standards that 
prospective teachers must demonstrate, including “knowledge of subject matter and how 
to teach it to students” (p. 175). 
 Cochran-Smith and Lytle (1999) outlined three conceptions of knowledge that a 
teacher encounters through formal education and his or her professional career. The three 
conceptions describe the relationship between knowledge and practice and essential 
developmental stages of a teacher’s educational career. The first conception is identified 
as knowledge-for-practice.  This is knowledge gained mainly prior to actual teaching and 
would consist of subject matter and pedagogical methods.  Second, the conception 
identified as knowledge-in-practice, is the knowledge a teacher gains from actual 
teaching experience and modifications to teaching practices.  As educators complete 
lessons, provide assessments, or develop new curricula, they reflect on those experiences, 
use additional resources and modify current practices.  Knowledge-of-practice is the third 
conception of teacher learning and according to Cochran-Smith and Lytle (1999): 
…teacher learning is not to be taken as a synthesis of the first and second 
conceptions. Rather, it is based on fundamentally different ideas: That practice is 
more than practical, that inquiry is more than an artful rendering of teachers’ 
practical knowledge, and that understanding that knowledge needs of teaching 
means transcending the idea that the formal-practical distinction captures the 
universe of knowledge types. (pp. 273-274) 
This study primarily investigated knowledge-for-practice because of its focus on 
pre-service education (Cochran-Smith & Lytle, 1999).  Embedded in this relationship is 
the knowledge a teacher gains through formal education in preparation for the teaching 
 20
profession (Cochran-Smith & 1999).  Feiman-Nemser (2001) stated, “If teachers are 
responsible for helping students learn worthwhile content, they must know and 
understand the subjects they teach” (p. 1017).  Additionally, the knowledge teachers gain 
from pre-service education is knowledge which average people in society would 
generally not know (Cochran-Smith & Lytle, 1999).  Pre-service education is where a 
teachers gains the pedagogical skills and content knowledge, per his or her discipline, 
within the knowledge-for-practice relationship (Cochran-Smith & Lytle, 1999). 
Agricultural educators in Oklahoma are required to be competent in five different 
core agricultural content areas and pedagogical standards specified by the OCTP and 
NCATE.  The core agricultural content areas are agricultural business, marketing, and 
communications; animal science; plant and soil science; agricultural mechanics; and 
natural resources (Leising et al., 2005).  Horticulture is encompassed in the plant and soil 
science content area. At Oklahoma State University, agricultural education students are 
required to complete the course Horticulture 1013-Principles of Horticultural Science.  
This course addresses the horticultural knowledge and skills needed by pre-service 
agricultural education candidates to teach secondary students enrolled in agricultural 
education programs (Leising et al., 2005). 
The Oklahoma Department of Career and Technology Education developed 
learning objectives which agricultural educators use to guide learning experiences in their 
classrooms. These “guides” were organized by subject area, one being horticulture, and 
the objectives are operationalized as skills standards.  
The skills standards are an outline of the knowledge, skills, and abilities needed to 
perform related jobs within an industry. Skills standards are aligned with national 
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skills standards; therefore, a student trained to the skills standards possesses 
technical skills that make him/her employable in both state and national job 
markets. (Oklahoma Department of Career and Technology Education, 2007, 
Tools For Success section, ¶ 2) 
In addition to being used to guide learning experiences, the skills standards were also 
used to develop competency tests, which were given to students who are preparing for 
jobs in specific agricultural contexts. 
In 2007, there were 1,948 (7.4 %) Oklahoma secondary agricultural education 
students enrolled in horticulture courses, out of the total 26,316 students enrolled in 
agricultural education programs in Oklahoma (Oklahoma Department of Career and 
Technology Education, 2008). Krause et al. (2004)  emphasized the economic impact of 
horticulture in the United States: “Horticulture is one of the fastest growing enterprises in 
U.S. agriculture…” and “…It produces over 10% of all income from agricultural 
products” (p. 375). 
Researcher has identified that the horticulture industry is important, however the 
research literature in agricultural education revealed few studies identifying agricultural 
educators’ competence in horticulture.  Regarding horticulture content knowledge, 
Lamberth (1983) identified 108 horticulture competencies based on greenhouse 
management and landscape design.  Moreover, Franklin (2008) concluded that 
“Agricultural education teachers in Arizona have a limited horticulture background, in 
terms of number of college hours completed, and years of horticulture work experience 
obtained before entering teaching” (p. 12).  Rothenberger and Stewart (1995) found that 
Missouri agricultural education students enrolled in horticulture courses gained more 
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knowledge when taught using a greenhouse facility. In addition, Cano and Metzger 
(1995) found that Ohio agricultural educators were teaching horticulture at lower levels 
of cognition 84% of the time.    
Determining Educational Needs of Pre-service Agricultural Educators 
Researchers have investigated the relationship between a teacher’s perception of 
knowledge, perceived importance, and perceptions of ability to perform a task (Borich, 
1980).  However, Roberts et al. (2006) stated, “Competency in subject matter and 
pedagogy is more subjective, and thus more difficult to measure” (p. 1).  According to 
Goddard et al. (2004): 
Efficacy judgments are beliefs about individual or group capability, not 
necessarily accurate assessments of those capabilities. This is an important 
distinction because people regularly over- or underestimate their actual abilities, 
and these estimations may have consequences for the courses of action they 
choose to pursue and the effort they exert in those pursuits. Over- or 
underestimating capabilities also may influence how well they use the skills they 
possess. (p. 3) 
The Borich needs assessment model is a systematic process used to examine pre-service 
and in-service needs of educators utilizing a mean weighted discrepancy score (MWDS) 
which is an examination of two constructs, i.e., perceived importance and self-efficacy.  
This method of needs assessment is an alternative to traditional direct assessment of 
needs previously utilized in teacher education (Barrick, Ladewig, & Hedges, 1983; 
Borich, 1980; Edwards & Briers, 1999; Newman & Johnson, 1994).   
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Borich (1980) elaborated on the uses of the model with one being “…a practical 
decision framework for program improvement” (p. 39).  Moreover, this model is a way to 
analyze “what is” and “what should be” (p. 39).  Barrick et al. (1983) found that the 
Borich model is valid; utilizing two or more constructs such as importance and self-
efficacy, would be legitimate to configure conclusions for in-service needs. Borich 
(1980) asserted that the model could be utilized to determine pre-service education and 
inservice education needs for teachers. 
Duncan, Ricketts, Peake, and Uesseler (2006) employed the Borich needs 
assessment model to identify technical agriculture, teaching and learning, and program 
management pre-service and in-services needs of Georgia agricultural education teachers. 
Relying on the same needs assessment model, Garton and Robinson (2006) sought to 
determine a ranking of employability skills needed by agricultural education graduates 
using their perceptions of importance and competence regarding each employability skill. 
Summary 
 Darling-Hammond and Baratz-Snowden (2005) stated, “Teachers must know the 
subject matter they will teach and understand how to organize curriculum in light of both 
students’ needs and the school’s learning objectives” (p. 14).  In addition to being 
competent in the subject matter they teach, teachers who have a high level of self-
efficacy to teach the subject mater will also increase student achievement (Tschannen-
Moran et al., 1998).   
Undergirding these two concepts of teacher education is the theory of self-
efficacy proposed by Bandura (1997) and the conceptual model, learning in a community, 
proposed by Darling-Hammond and Bransford (2005), which were used as the theoretical 
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and conceptual basis for this study.  Bandura (1997) stated, “Self-efficacy theory 
provides explicit guidelines on how to enable people to exercise some influence over how 
they live their lives” (p. 10).  Feiman-Nemser (2001) further organized ideas about how 
pre-service students’ beliefs are associated with their learning experiences in teacher 
education programs. 
Self-efficacy is a construct that has been operationalized through an educational 
lens.  Goddard et al. (2000) and Tschannen-Moran et al. (1998) advanced the ideas of 
collective and teacher efficacy.  These researchers, Bandura, and others have examined 
the efficacy constructs in terms of student achievement and a school’s collective success.      
 Teacher educators develop curricula to prepare pre-service teachers to enter the 
teaching profession; moreover, pre-service teachers begin their education with personal 
beliefs and attitudes about the subject matter they will teach (Feiman-Nemser, 2001).  
Therefore, it is essential for teacher education programs to organize multiple learning 
experiences that enable pre-service students to develop their content and pedagogical 
knowledge (Cochran-Smith & Lytle, 1999). 
Identifying students’ perceptions of importance and self-efficacy regarding 
specific learning objectives, would create a more concise understanding of “what is” and 
“what should be” (Borich, 1980, p. 39).   By targeting these constructs and calculating a 
mean weighted discrepancy score, the educational researcher and practitioner can better 
examine teacher preparation learning objectives and identify objectives to reinforce based 







 The research design for this study was descriptive correlation.  According to 
Creswell (2005), correlations are used when the researcher has two variables or 
constructs and needs to determine if one variable or construct has any influence on the 
other.  The researcher used an explanatory research design which is one type of 
correlational research.  This design was used because the researcher was interested in the 
relationship or if one variable was affected by another variable (Creswell, 2005).  The 
intent of this study was to describe the population of pre-service agricultural education 
students enrolled in Horticulture 1013-Principles of Horticultural Science during the fall 
2008 semester, and was not to predict the influence of one variable on another.      
Research Objectives 
1. Describe selected characteristics (age, gender, major, academic course work in 
horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural 
Science during the fall semester 2008. 
2. Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected 
horticulture skills standards in secondary agricultural education. 
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3. Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at 
the end of instruction, using the mean weighted discrepancy score approach 
(Borich, 1980). 
4. Compare the pre-service agricultural education students’ knowledge of selected 
horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
5. Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and 
their knowledge of horticulture and years of horticulture work experience. 
Institutional Review Board (IRB) 
 Federal regulations and Oklahoma State University policy require review and 
approval of all research studies that involve human subjects before investigators can 
begin their research.  The Oklahoma State University office of University Research 
Services, through the Institutional Review Board (IRB), conducts this review to protect 
the rights and welfare of human subjects involved in biomedical and behavioral research.  
In compliance with the aforementioned policy, this study received proper review and was 
granted permission to proceed.  The Institutional Review Board assigned the number 
AG0818 (see Appendix A) to the research project.  Written consent for each subject was 
required by the IRB, and an appropriate document was developed to meet this 




 The population for this study included pre-service agricultural education students 
enrolled in the course, Horticulture 1013-Principles of Horticultural Science, at 
Oklahoma State University in the fall 2008 semester.  A total of 22 pre-service 
agricultural education students were enrolled in the fall 2008 semester.   
Instrumentation 
 A review of the research literature found that no instruments were available to 
measure a student’ s horticultural knowledge, perceived confidence to teach horticulture, 
and importance of horticulture skills standards relevant to Oklahoma secondary 
agricultural education curricula.  Therefore, the researcher developed an instrument 
which included three sections:  Section I, Perceived Confidence and Importance to Teach 
Horticulture Skills Standards (see Appendix C); Section II, Horticulture Knowledge (see 
Appendix D); and Section III, Demographic Information (see Appendix D).   
Instrument: Section I-Perceived Confidence and Importance to Teach Horticulture Skills 
Standards. 
This section of the instrument was developed to investigate the pre-service 
agricultural education students’ perceived confidence (self-efficacy) to teach selected 
Oklahoma horticulture skills standards and their perceived importance of the selected 
Oklahoma horticulture skills standards.  According to the Oklahoma Department of 
Career and Technology Education (2007), 
The skills standards are an outline of the knowledge, skills, and abilities needed to 
perform related jobs within an industry. Skills standards are aligned with national 
skills standards; therefore, a student trained to the skills standards possesses 
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technical skills that make him/her employable in both state and national job 
markets. (Tools For Success section, ¶ 2) 
The selected Oklahoma horticulture skills standards identified for this study were cross-
referenced with the course content for Horticulture 1013-Principles of Horticultural 
Science.  After cross-referencing the Oklahoma skills standards and the course content, 
27horticulture skills standards were identified and utilized to formulate section I.   
In developing section I, the researcher used the construct confidence to measure a 
pre-service educator’s self-efficacy to teach the selected skills standards (Bandura, 2006).  
To measure self-efficacy, the researcher used a five point summated rating scale ranging 
from 1 to 5 (Borich, 1980):  “1” no confidence, “2” below average, “3” average 
confidence, “4” above average, and “5” high confidence.   The perceived importance 
scale was also a summated rating scale ranging from 1 to 5 (Borich, 1980): “1” no 
importance, “2” low importance, “3” some importance, “4” much importance, and “5” 
high importance (Edwards & Briers, 1999). 
Instrument: Section-II Horticulture Knowledge  
 The researcher used the Oklahoma Agricultural Education Horticulture Skills 
Standards, developed by the Oklahoma Department of Career and Technology Education, 
to guide the selection of the horticulture knowledge questions included on the horticulture 
knowledge test section of the instrument.  These horticulture skills standards were used, 
because agricultural educators are expected to be able to teach these skills upon 
completion of their Bachelor’s of Science degree and initial Oklahoma teaching license in 
agricultural education (Leising et al., 2005). 
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The researcher contacted the Oklahoma Department of Career and Technology 
Education and worked with the agricultural education assessment specialist to obtain a 
complete list of the Oklahoma horticulture skills standards.  These standards were 
selected from three guides: greenhouse/nursery technician (OD36202), fruit/nut & 
vegetable field technician (OD36203), and landscape maintenance technician (OD36204) 
(see Appendix E) (Oklahoma Department of Career and Technology Education, 2007).  
After cross-referencing the Oklahoma horticulture skills standards to the course content 
of Horticulture 1013-Principles of Horticultural Science, the researcher selected 27 skills 
standards that were included in the course’s content.    
The selected skills standards were cross-referenced to the course test question 
bank to establish congruency between the course content and skills standards content.  
The questions in this test question bank had been used in the course for approximately ten 
consecutive semesters at Oklahoma State University and were considered valid by the 
faculty teaching the course.   The researcher selected 27 questions from the Horticulture 
1013-Principles of Horticultural Science question bank.  Each test question used, was 
cross referenced directly to one of the Oklahoma agricultural education horticulture skills 
standards.  A total of 27 different skills standards (see Appendix F) were included. These 
27 questions composed the criterion-referenced horticulture knowledge test, section II of 
the instrument.  When developing a criterion-referenced test, the examiner must develop 
questions that are congruent with the context in which students are tested (Wiersma & 
Jurs, 1990); therefore, the researcher only used questions in the context of horticulture; 
specifically the content taught in the course, Horticulture 1013-Principles of Horticultural 
Science (see Appendix G).   
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Questions selected for the horticulture knowledge test were reviewed by a panel 
of experts to determine if the questions addressed the selected Oklahoma horticulture 
skills standards.  The panel consisted of two faculty members from the Department of 
Horticulture and Landscape Architecture; panelists both possessed a Ph.D. in 
Horticultural Sciences and had taught Horticulture 1013-Principles of Horticultural 
Science.  Also, the panel consisted of three faculty members in the Department of 
Agricultural Education, Communication, and Leadership at Oklahoma State University, 
who had prior research experience in test construction and served as experts to review the 
organization and assessment format of the horticulture knowledge test, section II.   
Instrument: Section III-Demographic Information 
 The population characteristics for this study were selected based on research 
literature.  Similar to Johnson, Ferguson, and Lester (2000), the researcher collected data 
which included: age, gender, major, number of academic horticulture courses completed, 
and years of horticulture work experience.   Moreover, Franklin (2008) stated, 
“Agricultural education teachers in Arizona have a limited horticulture background, in 
terms of number of college hours completed, and years of horticulture work experience 
obtained before entering teaching” (p. 12).  So, the researcher developed questions to 
describe the pre-service students’ horticulture work experience. 
Validity 
Creswell (2005) defined content validity as “The extent to which the questions on 
the instrument and the scores from these questions are representative of all the possible 
questions that a researcher could ask about the content or skills” (p. 164).  Content 
validity of the instrument used in this study was addressed by utilizing a panel of experts 
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consisting of two horticulture faculty members, two teacher educators in agricultural 
education, two agricultural educators possessing six or more years of experience teaching 
horticulture, and one agricultural communication faculty member (Wiersma & Jurs, 
1990).  The panel of experts reviewed the instrument to confirm face and content validity.   
The researcher could not control for the threat of mortality (i.e., students resigning 
from the study) of students participating in the study.  Students had the option to 
withdraw from the study at anytime.   
Reliability 
 Reliability is addressed to determine if the instrument can be utilized multiple 
times and produce similar responses (Hambleton & Novick, 1973; Wiersma & Jurs, 
1990). Criterion-referenced tests, such as the horticulture knowledge test in this study, do 
not require reliability coefficients (e.g., Cronbach’s coefficient alpha) to address 
reliability, as do norm references tests (Wiersma & Jurs, 1990).  However, Wiersma and 
Jurs (1990) posited eight ways to address reliability of a criterion-referenced test. The 
researcher took these ideas into consideration while working with the panel of experts to 
develop the instrument used in this study. Wiersma and Jurs (1990) found that if the 
researcher wanted to address test reliability, he or she should address the following 
criteria: 
Homogeneous items: When criterion-referenced test items emanate from specific 
item form or objective, the items should be similar in content and format. 
Discriminating items: Items that have undergone item analysis and have been 
found to be positively discriminating will increase the test’s reliability. 
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Enough items: The reliability is directly affected by the test length.  Longer tests 
are more reliable. 
High-quality copying and format: Make sure that the items are legible and not too 
crowded on the page.  A test that looks sharp will promote an appropriate reaction 
from the students. 
Clear directions to the students: The student needs to know how to respond to the 
questions.  Any ambiguity may introduce inconsistencies. 
A controlled setting: The teacher should ensure an optimal test setting that 
eliminates confounding factors as much as possible. 
Motivating introduction: The student will respond more consistently and be more 
involved in the task when she or he knows that the teacher considers the test to be 
important and knows how the test scores will be used. 
Clear directions to the scorer: Any inconsistency in the scoring of the student 
responses will lower the test’s reliability.  Attention to the above factors will help 
promote reliable test scores. (p. 264) 
For this study, the researcher addressed the suggestions posed by Wiersma and Jurs 
(1990) to increase reliability of the criterion-referenced test by doing the following: 
Homogeneous items: The questions utilized in the criterion-referenced test (section II) 
were directly cross-referenced with the Oklahoma agricultural education horticulture 
skills standards and the course Horticulture 1013-Principles of Horticultural Science (see 
Appendix F). 
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Discriminating items:  All items on the instrument were analyzed using item difficulty 
scores calculated by the Oklahoma State University Assessment and Testing Center (see 
Appendix H). 
Enough items:  The criterion-referenced test represented 27 test questions and each 
question was cross-referenced to an Oklahoma horticulture skill standard.  Twenty seven 
were used of the 278 total Oklahoma horticulture skills standards.  These were 
representative of the skills standards taught in Horticulture 1013-Principles of 
Horticultural Science. 
High quality copying and format:  The instrument booklet was copied using a laser ink 
jet copier and the Scantron forms were professionally formatted by the Oklahoma State 
University Assessment and Testing Center.  The panel of experts reviewed the format and 
the students involved in the field test also made suggestions to eliminate ambiguous 
wording. 
Clear directions for the students:  The students were provided written instructions 
explaining how to complete the Scantron forms.   
A controlled setting: The instrument was administered in a classroom setting during a 
regularly scheduled class session on the Oklahoma State University Stillwater campus.   
Motivating introduction: The detailed informed consent form included an introduction 
that informed the students how the data collected from the instrument would be utilized 
in the study. 
Clear directions to the scorer:  The Scantron forms completed by the study participants 
were electronically scored by the Oklahoma State University Assessment and Testing 
Center.   
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Field Test 
 This instrument was field tested on April 21, 2008, with pre-service agricultural 
education students enrolled in an agricultural education program planning course at 
Oklahoma State University.  These students were pre-service agricultural education 
students and were required to enroll in Horticulture 1013-Principles of Horticultural 
Science to complete their degree requirements.  The researcher administered the field test 
after receiving Institutional Review Board approval (see Appendix A) and providing all 
students with an informed consent form.  A total of 44 students participated in the field 
test and were asked to write any comments about ways to clarify the wording of the 
instrument and to identify questions that were unclear or vague.   
 As a result of the field test, skills standards were edited for clarity and changes 
were made to the self-efficacy summated rating scale descriptors; striking “ability” and 
inserting “confidence” (Bandura, 2006).  Prior to administering the instrument, the 
researcher field tested the instrument a second time with seven undergraduate students 
enrolled in the College of Agricultural Sciences and Natural Resources.  Based on this 
field test, the researcher made no additional changes. 
Data Collection 
 Data were collected by administering the same instrument prior to instruction and 
at the end of instruction in the course, Horticulture 1013-Principles of Horticultural 
Science.   On Monday, August 18, 2008, during the fall 2008 semester, the researcher 
administered the instrument to all students enrolled in Horticulture 1013.  The researcher 
administered the instrument again at the end of instruction on Monday, November 3, 
2008, to only those students who completed the instrument on Monday, August 18, 2008.   
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All instruction addressing the skills standards except “temperature and moisture 
requirements for postharvest plant storage” had occurred prior to this date.  Since this 
skill standard was not taught prior to the second administration, the researcher did not use 
the data from this skill standard collected prior to instruction or at the end of instruction.    
 The instrument was administered in two parts: first, Section I-Perceived 
Confidence and Importance to Teach Horticulture Skills Standards was administered, and 
secondly, Section II-Horticulture Knowledge Test, and Section III-Demographic 
Information.  Instrument sections were administered in this order so students’ perceptions 
were not biased after completing Section II-Horticulture Knowledge Test.      
Data Analysis 
Through the data collection process, each student was assigned a number via a 
table of random numbers.  This number was consistent on both Section I Scantron form 
and Sections II and III Scantron form for each student. The Scantron forms were taken to 
the Oklahoma State University Assessment and Testing Center where they were scored 
and scanned into a Statistical Package for the Social Sciences (SPSS) file, which was 
provided to the researcher.  The programs SPSS 15.0 for windows and Microsoft Excel 
2007 were utilized by the researcher to analyze the data.   
The researcher used frequencies, means, and standard deviations to describe the 
population characteristics and to determine the pre-service agricultural education 
students’ self-efficacy to teach and perceived importance of, selected horticulture skills 
standards. 
The Borich model was used to calculate a mean weighted discrepancy score 
(MWDS) (Borich, 1980), which enabled the researcher to systematically rank the 
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horticulture skills standards.  This allowed the researcher to identify “congruence 
between….what the teacher should be able to do and what the teacher can do” (Borich, 
1980, p. 42).   The need for pre-service and in-service training can be evaluated by using 
the Borich Model (Barrick, Ladewig, & Hedges, 1983; Borich, 1980).  Barrick et al. 
(1983) concluded that “…using only the importance rankings or the knowledge rankings 
or the application rankings may not be valid.  A combination of two or more rankings 
must be considered to form conclusions regarding inservice education needs” (p. 19).   
The researcher computed a MWDS by first calculating a discrepancy score (DS) 
for each skill standard.  A discrepancy score was calculated by subtracting each pre-
service agricultural education student’s confidence score from each student’s importance 
score on each skill standard.  Secondly, the researcher calculated a weighted discrepancy 
score.  This was accomplished by multiplying each individual discrepancy score for a 
skill standard by the particular skill standard’s mean importance score.  This procedure 
was repeated for every skill standard and the product was the weighted discrepancy score.  
Next, the mean weighted discrepancy score (MWDS) was calculated by dividing the sum 
of the weighted discrepancy scores by the total number of pre-service agricultural 
education students who rated each skill standard (N = 22).  Finally, the researcher ranked 
the skills standards highest to lowest, based on the mean weighted discrepancy score 
calculated for each skill standard (Barrick et al., 1983; Borich, 1980; Edwards & Briers, 
1999; Newman & Johnson, 1994).    
In this study, the researcher calculated a non-parametric Kendall’s tau correlation 
coefficient between the students’ self-efficacy to teach horticulture, horticulture 
knowledge achievement score, and years of horticulture work experience.  A Kendall’s 
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tau correlation coefficient should be used “...when you have a small data set with a large 
number of tied ranks” (Field, 2000, p. 92).  To classify the correlation coefficients, the 
researcher used conventions for describing correlations identified by Davis (1971).  
Correlations between .01 and .09 are negligible positive associations, correlations 
between .10 and .29 are low positive associations, correlations between .30 and .49 are 
moderate positive associations, correlations between .50 and .69 are substantial positive 
associations, correlations between .70 and .99 are very strong positive associations, and 
correlations of 1.00 is are perfect positive correlations (Davis, 1971). 
Wingenbach et al. (2007) found a positive correlation, i.e., as pre-service 
agricultural education students’ knowledge increased their perceived ability to teach 
increased.  Bandura (1986) also concluded that a positive relationship existed between a 
student’s knowledge level and his or her belief to successfully accomplish a task or 
objective.  This supported the researcher’s decision to calculate a correlation coefficient 
between students’ self-efficacy to teach horticulture score, horticulture knowledge 







The purposes of this research study were to determine pre-service agricultural 
education students’ knowledge of horticulture, their perceived self-efficacy and 
importance of teaching horticulture in secondary agricultural education, and to identify 
needed skills standards, as perceived by the students. 
Study Design 
The research design for this study was descriptive correlation.  According to 
Creswell (2005), correlations are used when the researcher has two variables or 
constructs and needs to determine if one variable or construct has any influence on the 
other.  The researcher used an explanatory research design which is one type of 
correlational research.  This design was used because the researcher was interested in the 
relationship or if one variable was affected by another variable (Creswell, 2005).  The 
intent of this study was to describe the population of pre-service agricultural education 
students enrolled in Horticulture 1013-Principles of Horticultural Science during the fall 




The population for this study included pre-service agricultural education students 
enrolled in the course, Horticulture 1013-Principles of Horticultural Science, at 
Oklahoma State University in the fall 2008 semester.  A total of 22 pre-service 
agricultural education students were enrolled in the fall 2008 semester.   
Research Objectives 
1. Describe selected characteristics (age, gender, major, academic course work in 
horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural 
Science during the fall semester 2008. 
2. Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected 
horticulture skills standards in secondary agricultural education. 
3. Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at 
the end of instruction, using the mean weighted discrepancy score approach 
(Borich, 1980). 
4. Compare the pre-service agricultural education students’ knowledge of selected 
horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
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5. Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and 
their knowledge of horticulture and years of horticulture work experience. 
Findings by Research Objective  
This section was organized to present the findings by research objective.     
Objective 1: Describe selected characteristics (age, gender, major, academic course 
work in horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural Science 
during the fall semester 2008. 
 
A total of 22 pre-service agricultural education students were enrolled in the 
course, Horticulture 1013-Principles of Horticultural Science.  Of the total population, 11 
students (50%) were 21 years old, seven (31.8%) were female, and 15 (68.2%) were 
male.  Over 50% (12) of the pre-service agricultural education students reported a grade 
point average (GPA) ranging from 3.1-4.0, and 10 students indicated a GPA ranging from 
2.1-3.0.  
Of the pre-service agricultural education students who participated in this study, 
63.6% (14) were majoring in only agricultural education; however, 36.4% (8) were 
earning a double major in agricultural education and animal science.   Based on the 
university classification of students, the population included 4.5%  (1) freshman (< 28 
semester credit hours), 18.2% (4) sophomore (28-59 semester credit hours), 36.4% (8) 
junior (60-93 semester credit hours), and 40.9 % (9) senior (≥ 94 semester credit hours).  
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The majority (68.2%) of the agricultural education students who participated in 
this study did not report any years of horticulture work experience.  Five students 
indicated one or more years of horticulture work experience.  Only 27.3 % of the students 
previously participated in agricultural education horticulture activities, and 4.5% of the 
students previously participated in 4-H horticulture activities (Table 1).  Of the total 
population (N = 22), 63.9% of the students reported they completed no high school 
horticulture courses, and 77.3% of the student had not completed any college horticulture 
courses (Table 2).   
Objective 2: Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected horticulture 
skills standards in secondary agricultural education. 
 
Students’ perceived level of self-efficacy to teach horticulture skills standards 
 To determine self-efficacy of the pre-service agricultural education 
students, a self-efficacy mean score was calculated for each of the skills standards (Table 
3).  Prior to instruction, students perceived their self-efficacy to teach the selected 
horticulture skills standards as “Below Average” (2.37).  Two skills standards, “plant 
propagation using air layering” (1.59) and “techniques of seed stratification” (1.95), were 
perceived as “No Confidence” to teach.  At the end of instruction, students perceived that 
they held “Average Confidence” for 20 of the 26 skills standards.  However, the students 
perceived the remaining six skills standards as “Below Average” regarding self-efficacy 




Horticulture Experiences of Pre-service Agricultural Education Students (N = 22) 
Experience Type f % 
Horticulture work experience   
No work experience 15 68.2 
Less than one year 2 9.1 
1 to 3 years 5 22.7 
More than 3 years 0 0 
High school agricultural education or 4-H horticulture activities   
Not enrolled in either program 10 45.5 
Did not participate in horticulture activities in either program 5 22.7 
Participated in high school agricultural education only 6 27.3 
Participated in 4-H only 1 4.5 
Participated in both programs 0 0 
Care for home plants   
Yes 13 59.1 













Number of Horticulture Courses Completed by Educational Level   (N = 22) 
Number of horticulture courses completed 
High School College  
f % f % 
I have not completed any course work 14 63.9 17 77.3 
1 to 2 course(s) 8 36.4 5 22.7 
3 to 4 courses 0 0 0 0 
5 to 6 courses 0 0 0 0 
7 or more courses 0 0 0 0 
Total 22 100 22 100 
 
  
 Prior to instruction, students had a higher self-efficacy to teach “operation of 
different kinds of turf/lawn mowers” (2.91), “irrigation of field grown plants” (2.91), “the 
effects of insufficient spacing of plants” (2.77), “maintenance practices of cool and warm 
season grasses” (2.64), and “the effects of overspraying and underspraying diseased 
plants” (2.59); however, all standards were classified as “Below Average” (2.00-2.99) 
(Table 3).  Inversely, students perceived themselves as least efficacious to teach 
“techniques for grafting trees” (2.09), “techniques for applying rooting hormone” (2.05), 
“preparation techniques of growing media” (2.00), “techniques of seed stratification” 
(1.95), and “plant propagation using air layering” (1.59) (Table 3).  
 Table 3 also included the students’ self-efficacy to teach the selected horticulture 
skills standards at the end of instruction in the course Horticulture 1013-Principles of 
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Horticultural Science.  The students’ highest perceived self-efficacy was “Average 
Confidence” in regards to teaching “techniques for applying rooting hormone” (3.77), 
“techniques for pinching plants” (3.73), “techniques of seed stratification” (3.73), 
“techniques for disbudding plants” (3.64),  and “transplanting plant materials to the field” 
(3.59).  Two skills standards rated as least efficacious prior to instruction were rated in 
the top five at the end of instruction relative to the other skills standards.  At the end of 
instruction, the five skills standards for which pre-service students perceived they held 
the lowest self-efficacy were “preparation techniques of growing media” (2.95), “the 
effects of plant photoperiod regulation” (2.86), “maintenance of greenhouse irrigation 
systems” (2.82), “harvesting techniques of trees and shrubs” (2.77), and “identification of 
common turf diseases and pests” (2.59) (Table 3). 
Overall, pre-service agricultural education students’ self-efficacy to teach 
horticulture increased from prior to instruction (2.37) compared to the end of instruction 
(3.26).  The students’ self-efficacy mean scores were divided between “Average 
Confidence” (3.00-3.99) and “Below Average” (2.00-2.99) at the end of instruction. This 
differs from prior to instruction, because the majority of responses were “Below 
Average” (2.00-2.99).  There were no notable differences within or among the three 








Comparison of Pre-service Agricultural Education Students’ Self-efficacy to Teach  
Horticulture Skills Standards 
  Self-efficacy 
  PIa EIb Mean 
Difference Skills Standards  M SD M SD 
Greenhouse/Nursery      
 Transplanting techniques for trees that are bare-
root or in liners 2.27 0.98 2.95 1.05 + 0.68 
 Techniques for pinching plants 2.45 1.06 3.73 1.03 + 1.28 
 The effects of insufficient spacing of plants 2.77 0.87 3.23 1.07 + 0.46 
 Techniques for applying rooting hormone 2.05 1.13 3.77c 1.11 + 1.72 
 Planting techniques for shrubs and trees: bare-
root, container, and burlap 2.32 0.78 3.14 0.89 + 0.82 
 Plant propagation using air layering 1.59d 0.96 3.18 1.05 + 1.59 
 Techniques for disbudding plants 2.23 1.06 3.64 0.95 + 1.41 
 Maintenance of greenhouse irrigation systems 2.27 0.98 2.82 0.96 + 0.55 
 Scarification of seeds 2.36 1.14 3.45 1.01 + 1.09 
 Application techniques of plant growth regulators 2.59 1.01 3.50 0.80 + 0.91 
 The effects of plant photoperiod regulation 2.32 0.99 2.86 0.71 + 0.54 
 Identification of bulbs, tubers, and tuberous roots 2.36 1.18 3.55 1.06 + 1.19 
 Harvesting techniques of trees and shrubs 2.18 1.05 2.77 1.07 + 0.59 
Greenhouse/nursery composite mean 2.29  3.28  + 0.99 
Fruit/Nut & Vegetable      
 Techniques for grafting trees 2.09 0.81 3.05 0.72 + 0.96 
 Calculating seed germination percentages 2.45 1.18 3.32 1.04 + 0.87 
 Techniques of seed stratification 1.95 0.90 3.73 0.94 + 1.78c
 Preparation techniques of growing media 2.00 0.87 2.95 0.90 + 0.95 
 The hardening-off process of seedlings and 
cuttings 2.18 0.96 3.18 1.01 + 1.00 
 Techniques for pruning trees 2.59 1.10 3.36 0.90 + 0.77 
 Techniques for staking trees 2.45 0.96 3.23 1.11 + 0.78 
 The effects of overspraying and underspraying 
diseased plants 2.59 1.14 3.09 0.68 + 0.50 
 Irrigation of field grown plants 2.91 0.87 3.45 0.80 + 0.54 
 Transplanting plant materials to the field 2.55 0.86 3.59 0.91 + 1.04 
Fruit/Nut & Vegetable Composite mean 2.38  3.30  + 0.92 
Landscape Maintenance      
 Identification of common turf diseases and pests 2.55 1.10 2.59d 0.80 + 0.04d
 Maintenance practices of cool and warm season 
grasses 2.64 0.90 3.23 0.87 + 0.59 
 Operation of different kinds of turf/lawn mowers 2.91c 1.02 3.50 1.06 + 0.59 
Landscape Maintenance Composite mean 2.70  3.11  + 0.41 
Overall Composite Mean 2.37  3.26  + 0.89 
Note. Self-efficacy scale: 1=No Confidence; 2=Below Average; 3=Average Confidence; 
          4=Above Average; 5=High Confidence   
Note. a Prior to Instruction; b End of Instruction; c Maximum; d Minimum  
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 Students’ perceived importance of teaching the horticulture skills standards 
The researcher sought to determine the importance of teaching selected 
horticulture skills standards, as perceived by pre-service agricultural education students.  
The overall composite mean score indicated minimal change in importance from prior to 
instruction (3.35) compared to the end of instruction (3.66) with a mean difference of + 
0.31 (Table 4).  The mean scores, prior to instruction and at the end of instruction, for all 
of the skills standards, ranged from 3.00 to 3.95 indicating “Some Importance” (Table 4).    
 Each skill standard was individually reviewed, and the researcher ranked the skills 
standards based on the mean level of importance.  Prior to instruction, the most important 
skill standard reported by the pre-service students was to teach “the effects of 
overspraying and underspraying diseased plants” (3.95) and the least important was to 
teach “plant propagation using air layering” (3.00) as shown in table 4.  At the end of 
instruction, the skill standard with the highest perceived level of importance was 
“identification of bulbs, tubers, and tuberous roots” (3.91) and the least important skill 
standard was “transplanting techniques for trees that are bare-root or in liners” (3.32).  
Although the importance mean scores, prior to and at the end of instruction, for the skills 
standards remained similar, that is “Some Importance,” the mean scores did increase 
slightly at the end of instruction and the range of mean scores was smaller when 











Comparison of Pre-service Agricultural Education Students’ Perception of Importance to Teach 
Horticulture Skills Standards 
  Importance 
  PIa EIb Mean 
Difference Skills Standards  M SD M SD 
Greenhouse/Nursery       
 Transplanting techniques for trees that are bare-
root or in liners 3.27 0.88 3.32d 0.99 + 0.05 
 Techniques for pinching plants 3.32 0.99 3.77 1.02 + 0.45 
 The effects of insufficient spacing of plants 3.32 0.89 3.68 0.84 + 0.32 
 Techniques for applying rooting hormone 3.14 1.13 3.82 0.73 + 0.68 
 Planting techniques for shrubs and trees: bare-
root, container, and burlap 3.32 0.84 3.64 1.00 + 0.32 
 Plant propagation using air layering 3.00d 0.98 3.41 1.05 + 0.41 
 Techniques for disbudding plants 3.23 1.07 3.82 0.96 + 0.59 
 Maintenance of greenhouse irrigation systems 3.59 1.10 3.73 1.12 + 0.14 
 Scarification of seeds 3.41 0.85 3.82 0.80 + 0.41 
 Application techniques of plant growth regulators 3.23 0.81 3.77 0.81 + 0.54 
 The effects of plant photoperiod regulation 3.14 1.04 3.50 0.74 + 0.36 
 Identification of bulbs, tubers, and tuberous roots 3.82 0.80 3.91c 0.81 + 0.09 
 Harvesting techniques of trees and shrubs 3.32 1.13 3.77 1.07 + 0.45 
Greenhouse/nursery composite mean 3.32  3.69  + 0.37 
Fruit/Nut & Vegetable       
 Techniques for grafting trees 3.05 0.95 3.38 0.92 + 0.33 
 Calculating seed germination percentages 3.50 1.14 3.55 0.80 + 0.05 
 Techniques of seed stratification 3.23 0.92 3.77 0.92 + 0.54 
 Preparation techniques of growing media 3.09 0.87 3.64 0.85 + 0.55c
 The hardening-off process of seedlings and 
cuttings 3.09 0.87 3.38 0.92 + 0.29 
 Techniques for pruning trees 3.23 0.92 3.59 0.96 + 0.36 
 Techniques for staking trees 3.09 0.92 3.55 0.96 + 0.46 
 The effects of overspraying and underspraying 
diseased plants 3.95c 0.95 3.86 0.89 - 0.09d 
 Irrigation of field grown plants 3.68 0.89 3.77 0.97 + 0.09 
 Transplanting plant materials to the field 3.55 1.06 3.77 0.81 + 0.22 
Fruit/nut & vegetable composite mean 3.35  3.62  + 0.27 
Landscape Maintenance       
 Identification of common turf diseases and pests 3.82 0.91 3.73 0.98 - 0.09 
 Maintenance practices of cool and warm season 
grasses 3.55 0.86 3.64 0.95 + 0.09 
 Operation of different kinds of turf/lawn mowers 3.09 0.92 3.64 0.90 + 0.55 
Landscape maintenance composite mean 3.48  3.67  + 0.19 
Overall composite mean 3.35  3.66  + 0.31 
Note. Importance scale: 1=No Importance; 2=Low Importance; 3=Some Importance; 4=Much 
          Importance; 5=High Importance 
Note. a Prior to Instruction; b End of Instruction; c Maximum; d Minimum 
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Objective 3: Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at the end 
of instruction, using the mean weighted discrepancy score approach (Borich, 1980). 
 
To address objective 3, the researcher calculated mean weighted discrepancy 
scores (MWDS) for each of the 26 Oklahoma horticulture skills standards (Borich, 1980).  
The MWDS were then used to rank the skills standards to further determine pre-service 
agricultural education students’ perceptions of their horticulture instructional needs prior 
to and at the end of instruction (Table 5).  The MWDS accounted for any discrepancies 
between the students’ perceptions of self-efficacy and their perceived importance of 
teaching the selected horticulture skills standards.  When one skill standard was 
compared to the other skills standards, a larger MWDS indicated a higher level of 
instructional need for that horticulture skill standard.      
 Of the skills standards ranked in the top ten prior to instruction, five remained in 
the top 10 at the end of instruction: “identification of common turf diseases and pests,” 
“harvesting techniques of trees and shrubs,” “maintenance of greenhouse irrigation 
systems,” “the effects of overspraying and underspraying diseased plants,” and 
“identification of bulbs, tubers, and tuberous roots.”  Figure 4 depicts a change in MWDS 
per the two observations. Prior to instruction, the MWDS were larger than the scores at 
the end of instruction.  The range of MWDS prior to instruction (5.55 to 0.56) was 
similar to the end of instruction (4.24 to 0.17), but the MWDS were more similar at the 




Table 5  




 End of 
Instruction 
MWDSa Rank Skills Standards Rank MWDSa 
5.55 1 Identification of bulbs, tubers, and tuberous roots 10 1.42 
5.39 2 The effects of overspraying and underspraying 
diseased plants 
4 2.99 
4.86 3 Identification of common turf diseases and pests 1 4.24 
4.73 4 Maintenance of greenhouse irrigation systems 3 3.39 
4.23 5 Plant propagation using air layering 19 0.77 
4.11 6 Techniques of seed stratification 25 0.17 
3.77 7 Harvesting techniques of trees and shrubs 2 3.77 
3.66 8 Calculating seed germination percentages 18 0.81 
3.56 9 Scarification of seeds 11 1.39 
3.55 10 Transplanting plant materials to the field 21 0.69 
3.42 11 Techniques for applying rooting hormone 24 0.17 
3.37 12 Preparation techniques of growing media 5 2.48 
3.32 13 Planting techniques for shrubs and trees:    bare-
root, container, and burlap 
7 1.82 
3.27 14 Transplanting bare-root plants or liners 12 1.21 
3.23 15 Techniques for disbudding plants 20 0.69 
3.22 16 Maintenance practices of cool and warm season 
grasses 
9 1.49 
2.90 17 Techniques for grafting trees 15 1.08 
2.87 18 Techniques for pinching plants 26 0.17 
2.85 19 Irrigation of field grown plants 13 1.20 
2.81 20 The hardening-off process of seedlings and 
cuttings 
22 0.55 
2.57 21 The effects of plant photoperiod regulation 6 2.23 
2.05 22 Application techniques of plant growth 
regulators 
16 1.03 
2.05 23 Techniques for pruning trees 17 0.82 
1.97 24 Techniques for staking trees 14 1.13 
1.81 25 Effects of insufficient spacing of plants 8 1.67 
0.56 26 Operation of different kinds of turf/lawn mowers 23 0.50 


















Figure 4. Frequency of MWDS in each grouping prior to and at the end of instruction. 
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Objective 4: Compare the pre-service agricultural education students’ knowledge of 
selected horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
 
 The pre-service agricultural education students enrolled in Horticulture 1013-
Principles of Horticultural Science, completed a 27 question criterion-referenced test 
prior to and at the end of instruction.  It is important to note that only 26 questions were 
included in data analysis due to reasoning explained in chapter 3.  The mean percent 
correct on the criterion-referenced test prior to instruction was 48.32% and the end of 
instruction mean was 62.96%.   From the first administration to the second administration 
(Table 6), students increased their mean horticulture knowledge score 14.61%.  
Table 6 
Prior to Instruction and End of Instruction Horticulture Knowledge Test 
Scores(N = 22) 
   Range 
 





Prior to Instruction Test 48.32 12.44 25.93 74.07 
End of Instruction Test 62.96 14.14 33.33 88.89 
  
The criterion-referenced test included three broad thematic areas: 
greenhouse/nursery, fruit/nut &vegetable, and landscape maintenance.  The percent 
correct in each of the thematic areas increased from prior to instruction to the end of 
instruction (Table 7).  This finding indicated greater knowledge acquisition of selected 




Comparison of Pre-service Students’ Thematic Horticulture Knowledge 
Test Scores Prior to Instruction and at the End of Instruction (N = 22) 








Prior to Instruction Test     
     Greenhouse/Nursery 49.65 16.05 23.08 76.92 
     Fruit/Nut & Vegetable 48.64 18.85 10.00 90.00 
Landscape  Maintenance 37.88 31.36 0.00 100.00 
End of Instruction Test     
     Greenhouse/Nursery 63.99 15.46 38.46 84.62 
     Fruit/Nut &Vegetable 61.82 18.68 30.00 100.00 
Landscape Maintenance 60.61 33.55 0.00 100.00 
 
Objective 5: Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and their 
knowledge of horticulture and years of horticulture work experience. 
 To determine if a relationship existed between the pre-service agricultural 
education students’ perceived self-efficacy to teach the selected horticulture skills 
standards, knowledge of the skills standards, and horticulture work experience, the 
researcher used a non-parametric correlation: Kendall’s tau (τ) correlation coefficient 
(Field, 2000).  The alpha was set a priori at the .05 level of significance.  A summary of 
the correlation coefficients are displayed in Table 8.  No statistically significant 
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correlations were found between self-efficacy to teach horticulture skills standards, 
knowledge of horticulture, and years of horticulture work experience.    
 A low positive correlation was found between self-efficacy to teach horticulture 
and horticulture knowledge at the end of instruction; however, a negligible negative 
correlation was found prior to instruction (Davis, 1971).  When graphically viewed as a 
scatterplot, the data points prior to instruction indicated a slightly negative trend (Figure 
5).  At the end of instruction, the data points displayed in a scatterplot showed a more 
positive trend (Figure 6).  
Table 8 
Kendall’s tau (τ)Correlation Coefficient Between Perceived Self-efficacy, 
Horticulture Knowledge, and Work Experience: Prior to Instruction and at 
the End of Instruction 
 














Self-efficacy -.050 .178 .161 -.091 
 
 The researcher computed a Kendall’s tau correlation coefficient to determine if a 
relationship existed between self-efficacy to teach horticulture and horticulture work 
experience (Table 8).  A low positive correlation was found prior to instruction; however, 
a negligible negative correlation was found at the end of instruction (Davis, 1971).   
 54























Figure 5. Scatterplot of student horticulture knowledge scores by student self-efficacy 
scores prior to instruction (Kendall’s tau = -.050) 























Figure 6. Scatterplot of student horticulture knowledge scores by student self-efficacy 




























Greenhouse/Nursery .181 .062     
Fruit/Nut & Vegetable   -.212 .191   
Landscape 
Maintenance     -.106 .075 
Note. a PI = Prior to instruction and bEI = End of Instruction 
 
The researcher calculated a Kendall’s tau (τ) correlation coefficient to determine 
if a relationship existed between pre-service agricultural education students’ self-efficacy 
to teach horticulture and knowledge of each thematic area: greenhouse /nursery, 
fruit/nut/vegetable, and landscape maintenance.  Prior to instruction, a low positive 
correlation of .181 between self-efficacy and knowledge of greenhouse/nursery was 
found.  At the end of instruction, the correlation became negligible, but remained positive 
(.062) (Davis, 1971).  The relationship between self-efficacy and knowledge of 
fruit/nut/vegetable and landscape maintenance were both low negative correlations prior 
to instruction, but the correlations became slightly stronger (i.e., positive and negligible 
positive correlations) at the end of instruction, but no statistical significance was found.   
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Summary of Findings 
1. Of the pre-service agricultural education students enrolled in the course, Horticulture 
1013-Principles of Horticultural Science, 68.2% of the participants did not possess 
any years of horticulture work experience.  
2. Of the total population (N=22), 63.9% of the students reported they completed no 
high school horticulture courses, and 77.3% of the students had not completed any 
college horticulture courses. 
3. Prior to instruction, students’ perceived self-efficacy to teach horticulture skills 
standards was “Below Average” (2.37), whereas, at the end of instruction, their self-
efficacy was “Average Confidence” (3.26). 
4. Prior to and at the end of instruction, pre-service agricultural education students 
perceived that teaching the horticulture skills standards held “Some Importance.” 
5. At the end of instruction, the highest ranking per-service horticulture instructional 
needs indicated were “identification of common turf diseases and pests,” “harvesting 
techniques of trees and shrubs,” and “maintenance of greenhouse irrigation systems” 
based on  mean weighted discrepancy scores. 
6. Students’ horticulture knowledge increased from 48.32% prior to instruction to 
62.96% at the end of instruction. 
7. At the end of instruction, there was a low positive correlation (.178) between self-
efficacy to teach and knowledge of horticulture skills standards; however this 





CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS 
Summary 
 The purpose of this study was to determine pre-service agricultural education 
students’ self-efficacy and perceived importance to teach horticulture.  Also, the students’ 
content knowledge of horticulture was determined at the beginning and at the end of 
instruction in the course, Horticulture 1013-Principles of Horticultural Science.  Using 
the students’ self-efficacy and importance scores, the researcher determined pre-service 
horticulture educational need using mean weighted discrepancy scores.  Finally, this 
study explored if there was a relationship between the students’ self-efficacy to teach 
horticulture and their knowledge of horticulture.  
Research Objectives 
1. Describe selected characteristics (age, gender, major, academic course work in 
horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural 
Science during the fall semester 2008. 
2. Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected 
horticulture skills standards in secondary agricultural education. 
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3. Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at 
the end of instruction, using the mean weighted discrepancy score approach 
(Borich, 1980). 
4. Compare the pre-service agricultural education students’ knowledge of selected 
horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
5. Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and 
their knowledge of horticulture and years of horticulture work experience. 
Population 
The population for this study included pre-service agricultural education 
students enrolled in the course, Horticulture 1013-Principles of Horticultural 
Science, at Oklahoma State University in the fall 2008 semester.  A total of 22 
pre-service agricultural education students were enrolled in the fall 2008 
semester.   
Design of the Study 
The research design for this study was descriptive correlation.  According to 
Creswell (2005), correlations are used when the researcher has two variables or 
constructs and needs to determine if one variable or construct has any influence on the 
other.  The researcher used an explanatory research design which is one type of 
correlational research.  This design was used because the researcher was interested in the 
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relationship or if one variable was affected by another variable (Creswell, 2005).  The 
intent of this study was to describe the population of pre-service agricultural education 
students enrolled in Horticulture 1013-Principles of Horticultural Science during the fall 
2008 semester, and was not to predict the influence of one variable on another.      
Data Collection 
 Data were collected by administering the same instrument prior to instruction and 
at the end of instruction in the course, Horticulture 1013-Principles of Horticultural 
Science.   On Monday, August 18, 2008, during the fall 2008 semester, the researcher 
administered the instrument to all students enrolled in Horticulture 1013.  The researcher 
administered the instrument again at the end of instruction on Monday, November 3, 
2008, to only those students who completed the instrument on Monday, August 18, 2008.   
All instruction addressing the skills standards except “temperature and moisture 
requirements for postharvest plant storage” had occurred prior to this date.  Since this 
skill standard was not taught prior to the second administration, the researcher did not use 
the data from this skill standard collected prior to instruction or at the end of instruction.    
 The instrument was administered in two parts: first, Section I-Perceived 
Confidence and Importance to Teach Horticulture Skills Standards was administered, and 
secondly, Section II-Horticulture Knowledge Test, and Section III-Demographic 
Information.  Instrument sections were administered in this order so students’ perceptions 
were not biased after completing Section II-Horticulture Knowledge Test.      
Data Analysis 
Through the data collection process, each student was assigned a number via a 
table of random numbers.  This number was consistent on both Section I Scantron form 
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and Sections II and III Scantron form for each student. The Scantron forms were taken to 
the Oklahoma State University Assessment and Testing Center where they were scored 
and scanned into a Statistical Package for the Social Sciences (SPSS) file, which was 
provided to the researcher.  The programs SPSS 15.0 for windows and Microsoft Excel 
2007 were utilized by the researcher to analyze the data.   
The researcher used frequencies, means, and standard deviations to describe the 
population characteristics and to determine the pre-service agricultural education 
students’ self-efficacy to teach and perceived importance of, selected horticulture skills 
standards. 
The Borich model was used to calculate a mean weighted discrepancy score 
(MWDS) (Borich, 1980), which enabled the researcher to systematically rank the 
horticulture skills standards.  This allowed the researcher to identify “congruence 
between….what the teacher should be able to do and what the teacher can do” (Borich, 
1980, p. 42).   The need for pre-service and in-service training can be evaluated by using 
the Borich Model (Barrick, Ladewig, & Hedges, 1983; Borich, 1980).  Barrick et al. 
(1983) concluded that “…using only the importance rankings or the knowledge rankings 
or the application rankings may not be valid.  A combination of two or more rankings 
must be considered to form conclusions regarding inservice education needs” (p. 19).   
The researcher computed a MWDS by first calculating a discrepancy score (DS) 
for each skill standard.  A discrepancy score was calculated by subtracting each pre-
service agricultural education student’s confidence score from each student’s importance 
score on each skill standard.  Secondly, the researcher calculated a weighted discrepancy 
score.  This was accomplished by multiplying each individual discrepancy score for a 
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skill standard by the particular skill standard’s mean importance score.  This procedure 
was repeated for every skill standard and the product was the weighted discrepancy score.  
Next, the mean weighted discrepancy score (MWDS) was calculated by dividing the sum 
of the weighted discrepancy scores by the total number of pre-service agricultural 
education students who rated each skill standard (N = 22).  Finally, the researcher ranked 
the skills standards highest to lowest, based on the mean weighted discrepancy score 
calculated for each skill standard (Barrick et al., 1983; Borich, 1980; Edwards & Briers, 
1999; Newman & Johnson, 1994).    
In this study, the researcher calculated a non-parametric Kendall’s tau correlation 
coefficient between the students’ self-efficacy to teach horticulture, horticulture 
knowledge achievement score, and years of horticulture work experience.  A Kendall’s 
tau correlation coefficient should be used “...when you have a small data set with a large 
number of tied ranks” (Field, 2000, p. 92).  To classify the correlation coefficients, the 
researcher used conventions for describing correlations identified by Davis (1971).  
Correlations between .01 and .09 are negligible positive associations, correlations 
between .10 and .29 are low positive associations, correlations between .30 and .49 are 
moderate positive associations, correlations between .50 and .69 are substantial positive 
associations, correlations between .70 and .99 are very strong positive associations, and 
correlations of 1.00 is are perfect positive correlations (Davis, 1971). 
Wingenbach et al. (2007) found a positive correlation, i.e., as pre-service 
agricultural education students’ knowledge increased their perceived ability to teach 
increased.  Bandura (1986) also concluded that a positive relationship existed between a 
student’s knowledge level and his or her belief to successfully accomplish a task or 
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objective.  This supported the researcher’s decision to calculate a correlation coefficient 
between students’ self-efficacy to teach horticulture score, horticulture knowledge 
achievement score, and years of horticulture work experience. 
Conclusions 
 The following conclusions were based on data collected for each of the five 
research objectives and the findings derived from the researcher’s analysis and 
interpretation of the data. 
Objective 1: Describe selected characteristics (age, gender, major, academic course 
work in horticulture, and horticulture work experience) of the pre-service agricultural 
education students enrolled in Horticulture 1013-Principles of Horticultural Science 
during the fall semester 2008. 
The majority of pre-service agricultural education students in this study was male, 
and possessed similar characteristics including age, major, and grade point average when 
compared to studies conducted by Young and Edwards (2006) and Johnson, Ferguson, 
and Lester (2000).  More than one-half of the population was classified as junior or senior 
students.   Similar to Franklin (2008), over two-thirds of the population had no years of 
horticulture work experience.  Also, the pre-service agricultural education students 
reported not being enrolled in any college-level horticulture courses before enrolling in 
Horticulture 1013-Principles of Horticulture Science.   
Objective 2: Determine the students’ perceived self-efficacy to teach selected horticulture 
skills standards and their perceived importance of teaching the selected horticulture 
skills standards in secondary agricultural education. 
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Regarding research objective two, the pre-service agricultural education students’ 
mean self-efficacy score to teach horticulture skills standards increased from the 
beginning (2.37) to the end of instruction (3.26).   The five skills standards with the 
highest self-efficacy score, “Average Confidence,” were, “techniques for applying 
rooting hormone” (3.77), “techniques for pinching plants” (3.73), “techniques of seed 
stratification” (3.73), “techniques for disbudding plants” (3.64), and “transplanting plant 
materials to the field” (3.59).   Notably, these particular skills standards were taught using 
applied teaching methods in the laboratory portion of the course Horticulture 1013.  This 
conclusion was supported by Bandura (1997), that is, as students’ range of mastery 
experiences expands, self-efficacy will increase or decrease depending on the 
experiences.  The students’ perceptions of importance in teaching the horticulture skills 
standards were similar prior to and at the end of instruction: “Some Importance.”   
Objective 3: Determine the need for pre-service education in horticulture, based on self-
efficacy and importance perceptions of pre-service agricultural education students 
enrolled in Horticulture 1013-Principles of Horticultural Science, prior to and at the end 
of instruction, using the mean weighted discrepancy score approach (Borich, 1980). 
Regarding research objective three, the pre-service students’ horticulture instructional 
needs changed from “identification of bulbs, tubers, and tuberous roots” and “the effects 
of overspraying and underspraying diseased plants” at the beginning of instruction to 
“identification of common turf diseases and pests” and “harvesting techniques of trees 
and shrubs” at the end of instruction.  However, five of the 10 highest ranked skills 
standards remained the same: “identification of common turf diseases and pests,” 
“harvesting techniques of trees and shrubs,” “maintenance of greenhouse irrigation 
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systems,” “the effects of overspraying and underspraying diseased plants,” and 
“identification of bulbs, tubers, and tuberous roots.”   
Objective 4: Compare the pre-service agricultural education students’ knowledge of 
selected horticulture skills standards, prior to the start of instruction and at the end of 
instruction, in Horticulture 1013-Principles of Horticultural Science. 
Students’ horticulture knowledge of the selected skills standards increased from 
the beginning to the end of instruction.  Knowledge generally increased in all three 
thematic areas of horticulture: greenhouse/nursery, fruit/nut & vegetable, and landscape 
maintenance.  Although there was an increase in horticulture knowledge prior to 
instruction compared to the end of instruction, it should be noted that the mean 
horticulture knowledge score was a grade of “D” (60-69%) at the end of the course, based 
on the grading scale for Horticulture 1013.   
Objective 5: Determine the relationship between the pre-service agricultural education 
students’ perceived self-efficacy to teach selected horticulture skills standards and their 
knowledge of horticulture and years of horticulture work experience. 
Concerning research objective five, a low positive correlation existed at the end of 
instruction between the pre-service agricultural education students’ horticulture 
knowledge and self-efficacy to teach horticulture.  However, prior to instruction, a 
negligible negative correlation existed between horticulture knowledge and self-efficacy 
to teach horticulture.  Although the correlation coefficients were not statistically 
significant, the relationships found were supported by Bandura’s theory of self-efficacy 
(Bandura, 1997).  As pre-service agricultural education students’ horticultural knowledge 
increased, their self-efficacy to teach horticulture increased.  Research in agricultural 
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education by Wingenbach et al. (2007), reported similar findings.  The correlation 
coefficients calculated between years of horticulture work experience and self-efficacy 
were also supported the theory of self-efficacy (Bandura, 1997).  Students’ years of 
horticulture work experience did not change during the study and students’ self-efficacy 
increased from the beginning when compared to the end of instruction.  Therefore, the 
negative relationship between years of horticulture work experience and self-efficacy 
found at the end of instruction was anticipated.  
Recommendations 
Recommendations for Research 
Due to the small population size of this study, it is recommended that this study be 
replicated over multiple semesters to determine if a relationship exists between self-
efficacy to teach horticulture and horticulture knowledge at Oklahoma State University 
and other pre-service agricultural education university program settings.  Also, research 
should be conducted to determine if the pre-service agricultural education students’ 
horticulture instructional needs at other universities are similar or different to those 
identified in this study. 
Pre-service agricultural education students in this study, reported their self-efficacy to 
teach horticulture as “Average Confidence.”  Due to the relatively low self-efficacy 
reported, it raised questions relative to the self-efficacy of experienced Oklahoma 
agricultural educators’ to teach horticulture and their knowledge of horticulture.  
Therefore, it is recommended to study the self-efficacy of current agricultural educators 
to better understand the role that experience may play regarding a teacher’s perception of 
self-efficacy to teach horticulture.   
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The Oklahoma Department of Career and Technology Education identified 
horticulture as a content area to be taught in agricultural education programs.  Moreover, 
Hall, Hodges, and Haydu, (2005) determined the horticulture industry continues to grow, 
thus the need for knowledgeable employees continues to grow.  Therefore, research 
should be conducted to determine why some agricultural education programs include 
horticulture and others do not.  Also, horticulture in-service education needs for 
agricultural educators should be studied using the Borich model to identify horticulture 
skills standards needed most by experienced educators.  Borich (1980) maintained that 
the mean weighted discrepancy score approach and rankings derived, was an appropriate 
procedure for prioritizing the delivery of professional development topics for teachers. 
Recommendations for Practice 
The pre-service agricultural education students studied, possessed very little 
knowledge about horticulture prior to enrolling in Horticulture 1013.  However, the 
majority of pre-service agricultural education students in this study reported they had 
been enrolled in either secondary agricultural education programs or participated in 4-H 
programs as youth.  To assist students in gaining horticulture experience, agricultural 
educators and 4-H educators and volunteers should promote more educational 
experiences focused on the horticulture industry.   
It was found in this study that students were most efficacious to teach skills standards 
that were learned in the laboratory portions of Horticulture 1013.  Therefore, it is 
recommended that the instructors of Horticulture 1013-Principles of Horticultural 
Science should consider using additional applied teaching and learning methods when 
teaching students the horticultural principles and concepts.  Furthermore, members of the 
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Department of Agricultural Education, Communications, and Leadership should work 
with members of the Department of Horticulture and Landscape Architecture to identify 
standards, developed by the Oklahoma Commission for Teacher Preparation, that are 
present in the horticulture curriculum; moreover, Oklahoma State University faculty 
members should determine if the existing Horticulture 1013 curriculum should be 
modified to incorporate additional standards.   
Implications 
Implications for Secondary Agricultural Education Programs 
 According to the Oklahoma Department of Career and Technology Education, 
horticulture is a career pathway that may be taught in secondary agricultural education 
programs.  Based on the findings of this study, pre-service agricultural education students 
are entering college with minimal horticulture knowledge.  According to Bandura (1997), 
individuals who have not had experience via the four sources of efficacy, that is, mastery 
experience, vicarious experience, physiological state, or verbal persuasion, would be 
expected to possess low self-efficacy regarding the accomplishment of a specific task.  
According to Feiman-Nemser (2001), pre-service students bring ideas about what their 
teacher preparation should encompass to their initial professional development 
experiences; therefore, students who have not been exposed to horticulture educational 
experiences or horticulture work experiences prior to college, may consider this context 
of agriculture less valuable than others.  In addition, science principles taught in the 
context of horticulture could be made transparent in secondary agricultural education 
programs thus enabling students to better transfer their learning to post secondary 
education in agriculture that requires science knowledge.. 
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Implications for Oklahoma Agricultural Education Teacher Preparation 
Pre-service agricultural education students are required to complete the course, 
Horticulture 1013-Principles of Horticultural Science, as part of the requirements for 
teacher certification in the state of Oklahoma.  This study concluded that a limited 
number of horticulture skills standards were being taught.  Based on these findings, the 
Oklahoma skills standards should be cross-referenced with the Oklahoma State 
University horticulture curriculum to determine if additional courses are needed (Darling-
Hammond & Bransford, 2005).   
Implications for the Course Horticulture 1013-Principles of Horticultural Science 
This study examined 26 of approximately 278 horticulture skills standards identified 
for the Oklahoma secondary agricultural education curriculum.  These 26 skills 
standards, which were aligned with the content of Horticulture 1013, accounted for a 
small portion of the Horticulture 1013 content taught each semester.  Thought should be 
given to the possibility of addressing more of the horticulture skills standards in the 
course.  As noted in this study, a low positive relationship was found between 
horticulture knowledge and self-efficacy to teach horticulture.  Additionally, to promote 
more interactive learning, one might include additional small scale application activities 
in the laboratory experience to apply additional scientific concepts taught in the lecture 
portion of the course.  If additional application experiences were incorporated, pre-
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